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The geclogy ang Rydrology of NOrthern New Jersey are considerably more
Complex than the Coastga] Plain Tegion. 71g Simplify, it nag been divided
into twg broad areas, the Triassic Lowlands ang the Highlangs Region (Fig-
ure 1), Unlike the Coastal Plain, where the 8quifers consist of extensjive
beds of unconsolidateqd deposits, the Primary water-bearing units in north-

ern New Jersey are sedimentary and crystalline rocks (Figure 1), These

glacia] deposits for water supply and where these occur in buried, eroded
Fock channels and are thick angd permeable, the glacial sediments represent

the most important source of ground water in both the Triassic Lowlands and

Geology and Hvdrology

— Iriassic Sediments: The Triassic Lowlands are almost entirely under-

lain by Sedimentary Brunswick Shale. Although its Primary permeability js
low, ppreciable amounts of water are found jin Joints and fractures. How-
ever, unless o significant number of thege Joints angd fractures are Pene-
trated by 4 well, yields can be relatively smel]. The direction of highest
Permesbility gng of the greatest movement of water in reaponae.to pPumping

tends to paralje) the strike of the beds, generally Southwest to northeast.



<N General, :ma princizal mater-oear:~g zone of the Triass:- ToCKS

farces from less than CT0 feet g gzg feet .n ceptn. The median cegtn of
+iNCustrial ang munic:izal sieply wells 1A Eergen County s qu feet, High-
vield weils tapping th:s aquifer 1n Essex County are between 3C0 amg 4ao
feat deep, There appears to be a direct relationship between well yleld
and thickness of cverlying uncensolidated glacial deposits. Wells gener-
ally prodyce more where the overlying deposits are relatively thjck, strat-
1fied, and Coarse-grained. These surface deposits are often in direct hy-

draulic conmection wlth the bedrock. and act as a source of recharge be-

cause of theyp greater capacity tg Tecelve and store precipitation (Figure

L 4

A number of high Capacity wells tap the Triassic rocks. In Essex
County, yields of 35 public supply. industrial, and commercial wells range
from 35 to 820 gpm (gallons per minute) and average 364 gpm. Wells over
300 feet deep ang larger than g inches in diameter have a median yield of
230 gpm in Passaic County. However, the ability to develop high capacity
wells 1s not uniform throughout the region. Many wells drilled during ex-

ploration Programs are never equipped as production wells because of poor

yields,

Igneous rocks associated with the sedimentary formations. principally
diabase and basalts, are highly resistant to erosion and form the ridges
of the Watchung Mountains and the Palisades. They are poer aquifers,

t apped Primarily for domestic Purposes by wells yielding 5 gpm or less.
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Yew arsey Ccns:s: Serera.iy of si1v clay, cr Stratifieg gpife . Theage
depos::is a-e Nickest :a the valleys ang thin or absen: :n uelang areas,
Permeac]e SaNCs a-c s-ave.s ccntalined with:n the valley fil} sediments tnat
are suitable fa- Gfcunc-water Cevelopment fange in thickness from 30 to
Several hundreg feat individual beds that can Suppert high capacity wells
are not extensive, and lithaolegy M3y change fadically over as little as 100
Feet within the same valley., well] yields commonly reportag for the glacial

Sediments represen: Successfyul wells located from 3 program of tast drill-

*79 and pumping.

Although the rgek aqu:ifers have been Mapped in some detajl throughout
both the Triassic Lowlanas and the Highlands Region, the areal extent gof
impertant glac:al aquifers is relatively unknown except in some of the more
heavily developed areas of eastern Morris and western Essex Counties, Union
County, the Ramapo River subbasin, and the Rockaway Rjiver subbasin (Figure

12} .

Public Swply and industrial wells tapping the more permeable strati-
fied drift are almost uniformly capable of Producing several hundred thou-
Sand gpd to more than one mgd. Ffar example, yields of wells completed
in Union County in 50 tg 200 feet of sand and gravel sediments in Kenil-
worth-Newark Valley, Summit Valley, Union Valley, and Rahway Valley, aver-
age approximately 4QQ gem. Wells in Essex &nd Morris Counties tapping
9lacial sands ang gravels adjacent to the Passaic River and its tributaries
Produce one to 1.5 mgd. Total Pumpage from the system of buried valleys in
this latter area is about 20 mgd, with the highest yields from formations

receiving recharge from adjacent streams.



of reqiana] Sewers gn ground-water avallability, [n addition, many commyn-

enough Temaining open Space to Carry out the exploration Necessary tgq

locate additiona] pProduction well sites.

In the Preparation of this Special report, factors lffecting ground-
water avazlanility such as recharge Tates, Pumpage. diversion rights, con-
Sumptive yse, and interference with Surface-water Supplies were evaluated
on a county-by-county basis. Thjs information wa8s supported by interviews
with ground-water users and publie agency personnel, gand review of data
from organizations involved jn water-resoyurce management (state, USGS, in-
terstate agencies, gang Private consultants), Table 2 Summarizes groung-

water Pumpage in northern New Jersey,

Industrial ang public sSupply pumpage is concentrated in o central
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fBTim-sout~ Sarg, e3Ist 2° twe “assaiz ?jves, ana ~ear :~e Saddle =.
Mes: 27 --e SOuirern anc cem:u:ng: =371 cf tre county
supcplyv ~.Tcage i1~ t-a extreme rortnern secticn of tre ciunty 1is not useg
cf lndustriaj Pumcage useq consumpt:ively ;g
urknewn, Byt many of the inQustrial plants along the Passaic and Saddle
Rivers discharge to the Tivers. and the water ls essentially lost from the
groung-water System, There are Indications of areawide water-leve] de-

clines in Southern Bergen County from overpumping the Triassic shales,

“he eepartun:ity for further cevelopment of ground water depends to a
GTeat cegree on ‘he future lndustrial Pumpage, and the ability to cevelop
surface water ang ground water canjunctively in basins containing signifi-
cant glacial deposits. The bedrock aquifer already appears to be over-

Stressed in areas of concentrateg pumpage.

£ssex County: Ground water accounts for about 28 percent of the tgota]l

water used in the County. More than gg percent of the 35 hgd pPumped for
public supply is obtained from stratifieg drift deposits, mostly in the
western portion of the county. This heavy Pumpage and urbanization in the
Livingston-Florham Park-Millburn area have resulted in sSevere water-level
declines in both the unconsolidated and sandstone aquifers, which function

8 a single hydraulic unit in the area (Figure 12).

Heavy Pumpage from the Triassic sediments in the Newark area has ex-
ceeded the average recharge to the sSystem, and water levels have been de-
clining for years with serious salt-water intrusion from Newark Bay and the

Pissaic River. Newark and the western valley-fill &quifer areas are of
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Figure 1 . PRINCIPAL GEOLOGIC REGIONS
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Figure 12 - POTENTIAL UNCONSOLIDATED AQUIFERS IN
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Table 44. General Characteristics for Counties and County Subdivisions: 1980

[For meonng of symbols, ses.introduction. For defindions of terms, see appendixes A ond 8]

- Roce
Totol persons R White Block Sow‘,“
Households Boasbode | {
. Under 18 65 yeors  Madin In group —_ % (
- Total Male Femole years  and over age  quorters Persons | ** Toral Persons Persons Total  Persons ‘\
ol
1 91 163, 102956 51062 30787 330 2807 154831 | 5888 152721| 34 13| 11540 33 59 ‘\'\‘
w: e;g 3294 3565 1893 78 329 20 6624| 2219 6613 166 58 ?53 TS0 200
40199 17359 22840 9737 946 385 | 431 18614 9032 1759 | 2009| 729 19703 yak 2 & ]
8 318 4101 4217 164l 1324 345 15 8136 337 8 144 76 3 74 Wl og e
-3 3 642 1 774 1 868 948 45 317 4 3320| 1172 3 309 58 18 59 101 u g
5 959 3 418 3541 2387 704 287 ) 5289 | 1 624 5 274 1 386 1389 ;‘3 n %
254 125 129 Y] 76 503 - 244 107 10 2 1 9 e
19 381 9 418 9963 6185 1843 289 27| 17154 6137 17137 1 961 594 1948 s M
4 618 2160 2458 1284 625 311 30 3626( 1389 3 603 509 162 93 ” 0 -
848 429 419 m 87 296 - 799 257 799 43 1 s F R
i 1 892 947 945 702 122 268 - 1 814 544 1817 54 17 55 zi N
12 176 6 149 6027 3367 1088 276 S5 11340( 3674 11316 698 209 701 i o
9 499 4 691 4808 2677 1070 297 202 79841 2856 7 850 1 378 49 128 h 2 | F s
12 298 5 915 6383 3307 150 327 N8| 11722 3944 11 597 125 35 120 HY 0w ®
6 144 2 985 3159 1788 710 343 142 6078 1922 5934 20 5 19 5 = 8
| 249 549 700 153 475 582 70 | 247 561 2 - T
- 9179 4214 4965 1688 1949 460 - 9105 | 3824 9 126 12 ! = P
5 243 2 549 2694 1779 538 289 47 4310 1391 4 247 423 124 a8 % TR
7 795 3725 4070 2072 1052 352 218 7 2 485 7 489 20 o4 “ 4 X3
13 435 6 146 7289 395 2111 312 280 6321 | 2564 6 106 672] 1993 648 53 s W
837 410 427 228 88 329 - 834 297 836 1 ] . ] g
10 330 4 829 551 2381 1910 332 136 9997 4164 9 880 243 98 2 " 5
11 704 5 357 6347 2188 2623 404 3| 1a99| 4966 11506 35 15 12 : R
— 1260 819 641 3%0 153 292 3 1140 380 1137 103 3 105 2 . 3
845 385 405372 440013 199 135 105276 354 7684 | 784834281975 779 184| 33043 10858 31929 | g5y, "
5 901 852 3 1 804 556 337 181 58111 1 5 64 15 5 12 al 1% g,
1 549 787 762 410 124 364 & 1 488 480 1 496 19 2 7 ¢y
25568 12306 13262 6145 3167 4. -| 24044| 8408 24 086 456 155 4 | 251 b
8 344 39719 4365 2159 965 314 n 8094 | 2784 8 094 51 18 4 7| X m
- 6 166 2978 3188 139 805 337 - 6081 | 2283 6 084 10 i3l ' Q@
21454 10216 11248 3806 3406 396 38| 20518| 8709 20508 215 92 202 939 q oy
8 164 4012 415 2145 818 355 - 76541 2484 7 645 8 2 73 0wl T wm
7 69 3 689 3920 1964 1014 376 93 725 | 2262 7170 50 17 a2 194 a g
4 963 2 446 2517 139 473 362 28 4600 1 449 4 629 37 5 18 133 Ny
18 334 8 764 9570 4593 229 341 | 17752 S94 17 789 87 2 79 704 ,g ]
@
— 7 849 3715 4134 153 1183 345 161 7509 306 7 395 184 62 166 191 ”
4 628 2 325 2 303 849 503 323 - 4337 198 43715 64 2 62 218 6w X
18 377 8 709 9668 3889 2670 372 -| 17812 654 17802 75 25 76 768 o X
7 793 3 745 4048 2040 354 280 7478 2152 7228 u 5 19 m| % W
23 701 1097 12704 5770 3334 357 190 12641 5016 12511 9629| 3201 9598 2076 @ .8
5 698 2 757 2941 142 633 405 8l 5 1 597 5 021 “ 10 20 220 o @
32229 15546 16683 4 4609 406 17| 31787 11 454 31 797 65 19 51 560 0 B
- 10 519 5 059 5460 2098 1 643 363 9 1018) | 4120 10 164 14 4 510 6 X
449 15410 17039 5368 5470 40.) 10| 28599| 13538 28 659 551 298 520 12| ug ¥
8 769 4 470 4299 2801 570 343 - 8 2 468 8 812 13 - 74 " "g
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11 497 5533 596 3010 1342 361 14 10 355 10 849 317 104 315 142 3
L 3039 17257 18782 46760 4939 335 708 26730| 12501 26177 7497 2711 7306 3| 1s gy
4 532 2 225 2307 1 35 334 = 4291 129 4 44 9 a2 75 e
12 166 5 807 6359 252 1889 377 -| 17| 4397 1201 1 3 2%1 n
3 509 1 708 1 801 965 389 368 - 3304 | 1041 3322 62 14 6l 0w
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8 027 3 765 4262 1828 123 378 - 7483( 2919 7 510 198 8 194 W m
. 9 4 621 4778 2031 954 327 - 8964 | 3550 8 945 "7 76 124 4l 1Q
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2 706 1 1373 552 256 351 2 665 996 2 662 3 2 aq 14
16 876 7937 8939 35 2 37.0  226| 16264 6030 16 046 ns 2 n Q) 120
16 587 7 596 8991 3115 2740 403 2 16315 6395 16306 7 2 ss7| 17
5 044 2 459 2587 4T} 420 324 - 4888| 1468 4 888 3 ! 251 o
4413 2 200 2213 1291 9 39 - 42391 1256 4 252 8 2 92 2
—— 13 443 6693 675 4005 789 313 186 13184) 3809 12986 94 2 209 2
4168 2043 2125 134 321 335 42 4069 | 1154 4 048 16 4 il 5 14
8 658 422 4437 225 1010 376 2 8393| 2707 8 374 12 2 8l
13 732 6 48) 725 2819 1976 345 - 127m0| 5237 12815 35 18 33 618 9
2474 12774 13700 6470 2807 373 1165 2543| 739 24 269 12 13 aq 604 o
8 515 4168 4347 2376 719 329 10 8 281 | 2697 285 47 9 38 134 8
12 899 6316 658 3 1074 330 | 12600| 4054 12576 68 21 9 w4
- 10 294 4 875 5419 2045 1643 397 -| 10095] 3839 10098 13 5 LA
12 738 5 958 6780 2795 |&44 330 7| 1248 470 12 402 59 23 53 574
25208 1190 13308 7204 3035 356 194 24101| 8015 23976 502 161 78 a4 lg,'
1 5 254 5857 2417 1725 389 -| 1o8is| 403 10832 1 254 a
9 489 4 598 489 2753 593 338 72 9170| 2774 9121 “ n 2 !Sg »
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l‘ Grounawater Route Scare (s._.,,) ;2 3 0 9\ " 5/; 7, 7‘;\
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. ) o | o
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e 777 23-27
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WORKSHEET FOR COMPUTING Sm

PRO s 54
Grounawater Route Score 1S ) SR 65 0680 2
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Zrouna Water Route work Sheet
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! it ooserveqa reieass 1s given a score ot 45, proceea 1o line @. [
L 'f observeq reiease is given a score or 0, proceed to line @ |
|
‘ Route Characteristics l
Ceotn to Aquiter of 110D 2 ¢ 5 6 |
Cancern 2 i
Net Precipitation 2 1 [@ 3 1 2 3
Permeaoility ot the o2 3 1 3 / '
Unsaturatea Zone ‘ =
|
Shysical State 3 1 32 @) i~ 3 2 .'
P i
| l Total Route Characteristics Score I / & { S ! / 7)\ ;
H| Containment g 1 2 @;‘ 1 3 ‘ k| ‘ 3 l

E Waste Characteristics

Toxicity/ Persistence 23 6 9121513 1 8 ¢
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! f
-
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Surface Water Route Work Sheet l'
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E Waste Characteristics ;
Toxicity / Persistence 0 3 8 91215 @ 1 (g 18 18
Hazardous Waste o233 456 78 ! 8 '
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® | /)7
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8

0 Water Intake 18 20
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Poputation Served/Distance }@ 4 6
18
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9 A
8 o
e

40
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